





Chapter U

Precambrian Crustal Blocks in Minnesota—

Neodymium Isotope Evidence from Basement
and Metasedimentary Rocks

By S.R. HEMMING, G.N. HANSON, and S.M. McLENNAN

U.S. GEOLOGICAL SURVEY BULLETIN 1904

CONTRIBUTIONS TO PRECAMBRIAN GEOLOGY OF LAKE SUPERIOR REGION

P.K. SIMS and L.M.H. CARTER, Editors



U.S. DEPARTMENT OF THE INTERIOR
BRUCE BABBITT, Secretary

U.S. GEOLOGICAL SURVEY

Gordon P. Eaton, Director

Any use of trade, product, or firm names in this publication is for descriptive purposes only and
does not imply endorsement by the U. S. Government.

UNITED STATES GOVERNMENT PRINTING OFFICE: 1995

For sale by

U.S. Geological Survey, Information Services
Box 25286, Federal Center

Denver, CO 80225

Library of Congress Cataloging-in-Publication Data

Precambrian crustal blocks in Minnesota—neodymium isotope evidence
from basement and metasedimentary rocks / by S.R. Hemming, G.N. Hanson, and
S.M. McLennan.

p. cm.— (Contributions to Precambrian geology of Lake Superior region ; ch. U)
(U.S. Geological Survey bulletin ; 1904)

Includes bibliographical references (p. - ).

Supt. of Docs. no.: 1 19.3:1904U

1. Geology, Stratigraphic—Precambrian. 2. Samarium-neodymium dating—
Minnesota. 3. Geology—Minnesota. |. Hemming, S.R.  II. Hanson, Gilbert
N. Ill. McLennan, Scott M. IV. Series. V. Series: U.S. Geological Survey
bulletin ; 1904.
QE75.B9 no. 1904-U
[QE653]
557.3 s—dc20
[551.7"109776] 95-649

cip



CONTENTS

Abstract U1
Introduction U1l
Acknowledgments U3
Geologic setting U3
Superior province U3
Minnesota River Valley gneiss terranes
Early Proterozoic geology U4
Sample selection and analysis U6
Analytical data Ue
Results u7
Discussion U9
Archean foreland U9
Pre-Animikie metasedimentary rocks

Plutons east of the Malmo discontinuity

U3

U9
U1l

Summary: Crustal blocks of the Penokean orogen U12

References cited U13

FIGURES

1. Precambrian basement map of midcontinent region, United States, showing location

of Penokean orogen U2

2. Map of Precambrian rocks in a part of western Minnesota U4

3. Map of Penokean orogen in central Minnesota Us

4. Generalized fg,ng versus €yq plot from Shirey (1984) U9

5. Plots of fg,na Versus €y, for samples discussed in this report U10

6. Diagram of depleted mantle model ages for Nd in structural-stratigraphic
units U12

TABLES

1. Nd isotopic data from igneous and metaigneous rocks in central and western

Minnesota U7

2. Nd isotopic data from Early Proterozoic metasedimentary rocks in central

Minnesota U8

Contents 1l




























































